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FLUOROPOLYMER COMPOSITIONS 



This invention relates to a laser markable f luoropolymer 
composition, an article, such as an electrical conductor 
coated therewith, a shaped article, in particular a heat 
recoverable article, formed from said composition, a method 
of rendering a f luoropolymer markable by a laser and a 
method of marking a f luoropolymer surface using a laser. 

Fluoropolymers are known to be difficult to mark by con- 
ventional printing methods. It is at times desirable to 
mark a f luoropolymer surface, e.g. a f luoropolymer wire 
coating or cable jacket, marker sleeves, or the like. 

The use of lasers to mark polymeric articles is 
disclosed in the literature. For example, U.S. Patent No. 
4,307,047 to Edinger et al, discloses marking typewriter 
keys molded from a plastic material, such as ABS, containing 
a filler capable of undergoing a color change, for example 
iron oxide-hydroxide. In U.S. Patent No. 4,118,229, 
Stromberger-D' Alton-Rauch, et al disclose using a laser 
beam to record visible data on a polymeric layer containing 
acetyl acetonate. In U.S. Patent No. 4,443,571, Needham et 
al disclose using a laser to mark a polyarylene sulfide com- 
position containing an additive system, for example, nickel- 
• antimony-titanium, or monoazo-nickel complex. The 
incorporation of various fillers such as fiberglass, talc, 
titanium dioxide, silica or calcium sulfate is mentioned. 
U.S. Patent No. 4,654,290 to Spanjer discloses laser marking 
of a composition comprising a resin, such as an epoxy, sili- 
cone or polyimide, titanium dioxide and optionally an 
inorganic additive such as chromium oxide or carbon black. 
The composition may also contain a filler such as aluminum 
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oxide and silicon oxide. Australian Patent Application 
52821/86 to Gugger et al discloses laser marking various 
polymers containing a radiation sensitive additive that 
effects a change in color. The additive can be for example, 
an inorganic or organic pigment or polymer soluble dye* 

None of these references mentions a f luoropolymer and 
thus none suggests a f luoropolymer composition which is 
laser markable, nor that a f luoropolymer is capable of being 
rendered laser markable. 

One aspect of this invention provides a laser markable 
composition comprising a f luoropolymer having a processing 
temperature above about 250 °C, about 2 to about 7% by 
weight, based on the weight of the f luoropolymer , of a com- 
pound capable of absorbing energy from a laser and about 1 
to about 15% by weight, based on the weight of the f luoropo- 
lymer, of a mark enhancing organic compound having a decom- 
position temperature above the processing temperature of the 
f luoropolymer, the composition being capable of undergoing a 
visible color change when exposed to a laser. 

A further aspect of this invention provides an article 
coated on the surface thereof with a f luoropolymer com- 
position comprising a f luoropolymer having a processing 
temperature above about 250°C, about 2 to about 7% by 
weight, based on the weight of the f luoropolymer , of a com- 
pound capable of absorbing energy from a laser, and about 1 
to about 15% by weight, based on the weight of the f luoropo- 
lymer, of a mark enhancing organic compound having a decom- 
position temperature above the processing temperature of the 
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f luoropolymer , said composition being capable of undergoing 
a visible change when exposed to a laser. 

An additional aspect of this invention provides a heat 
recoverable article formed from a f luoropolymer composition 
comprising a f luoropolymer having a processing temperature 
above about 250 °C, about 2 to about 7% by weight, based on 
the weight of the f luoropolymer , of a compound capable of 
absorbing energy from a laser, and about 1 to about 15% by 
weight, based on the weight of the f luoropolymer , of a mark 
enhancing organic compound . having a decomposition tem- 
perature above the processing temperature of the fluoropo- 
lymer . 

Another aspect of this invention provides a method of 
rendering a f luoropolymer markable by a laser which compri- 
ses admixing with the f luoropolymer about 2 to about 7 % by 
weight, based on the weight of the f luoropolymer , of a com- 
pound capable of absorbing energy from the laser and about 1 
to about 15% by weight, based on the weight of the f luoropo- 
lymer, of a mark enhancing organic compound having a decom- 
position temperature above the processing temperature of the 
f luoropolymer . 

Yet another aspect of this invention provides a method 
of marking a surface comprising a f luoropolymer composition 
which comprises incorporating in the f luoropolymer com- 
position, about 2 to about 7% by weight, based on the weight 
of the f luoropolymer , of a compound capable of absorbing 
energy from a laser, and about 1 to about 15% by weight, 
based on the weight of the f luoropolymer, of a mark 
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enhancing organic confound having a decomposition tem- 
perature above the processing temperature of the fluoropo- 
lymer and exposing the surface of the composition to a 
laser. 

Fluoropolymers suitable for use in this invention 
include thermoplastic and elastomeric fluoropolymers, for 
example, tetraf luoroethylene homo- and . copolymers r such as 
poly tetraf luoroethylene, ethylene-tetraf luoroethylene copo- 
lymers tetraf luoroethylene-propylene copolymers; vinylidene 
fluoride homo- and copolymers, such as polyvinylidene 
fluoride, vinylidene fluoride-hexaf luoropropylene copoly- 
mers, vinylidene f luoride- tetraf luoroethylene- 
hexaf luoropropylene terpolymer s , ; perf luoroalkoxy polymers; 
fluorinated ethylene-propylene copolymers; and the like. 
Preferred fluoropolymers are ethylene-tetraf luoroethylene 
copolymers (ETFE ) . 

The composition of this invention comprises about 2 to 
about 7% by weight, based on the weight of the fluoropo- 
lymer, of a compound capable of . absorbing energy from the 
laser employed. Preferably the composition comprises about 
2 to about 5% of the energy absorber and most preferably 
about 2 to about 4%, all percentages being by weight, based 
on the weight of the f luoropolymer . 

The energy absorber employed depends, in part, on the 
laser selected. For example, with a neodymium yttrium- 
arsenic -gar net (Nd:YAG) laser, titanium dioxide is a pre- 
ferred energy absorber. 

It has been found that addition of the energy absorber 
alone does not result in acceptable marking of the f luoropo- 
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lymer surface when exposed to the laser. The composition of 
this invention further comprises a mark enhancing organic 
compound having a decomposition temperature higher than the 
melt processing temperature of the particular f luoropolymer . 
(Fluoropolymers, in general, have relatively high processing 
temperatures, about 220 to about 400 °C. Commercially 
available ethylene-tetraf loroethylene copolymers, preferred 
in the practice of this invention, have melting points of 
about 220°C to about 280°C.) The organic compound alone 
does not impart laser markability to the f luoropolymer . 
However, a f luoropolymer composition containing the energy 
absorber and the organic compound are readily markable by a 
laser. Suitable organic compounds can readily be determined 
by one skilled in the art. One quick method for identifying 
mark enhancing compounds is to select compounds having a 
decomposition temperature above the processing temperature 
of the f luoropolymer and then heating the compound to a tem- 
perature of about 400 °C to see if it undergoes a visible 
color change. The compositions of this invention are typi- 
cally light in color and the resulting laser mark is dark. 
Compositions comprising only one of the energy absorber or 
organic compound or inadequate amounts of either compounds, 
unlike the compositions of this invention, are not readily 
markable by a laser. If the energy output of the laser is 
adjusted to provide sufficient energy to mark such a com- 
position, damage to the f luoropolymer composition may 
result. Compositions of this invention are markable at 
relatively low energy levels and the f luoropolymer com- 
position suffers no detrimental effects. 

Preferred organic compounds are sulfur-containing com- 
pounds, such as distearyl thiodipropionate, dilauryl thio- 
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dipropionate or oligomers thereof, 4,4' -thiobis (6-t-butyl- 
m-cresol), or the like, hydroxy-containing compounds, such 
as tetrakis (methylene 3-C3 r 5-di-t-butyl-4-hydroxyphenyl) 
propionate) methane, 2,2 1 -oxamidobis (ethyl 3-(3,5-di-t~ 
butyl-4-hydroxyphenyl) propionate, resorcinol monoacetate, or 
the like, nitrogen-containing compounds, such as triallyl 
isocyanurate, triallyl cyanurate, bis-melaminium pentate, 
acetylene diurene, L- -alanine, melamine, acetanilide, 
guanine , dibenzylamine , dibenzy ldiphenylamine , 
4,4 f -bis(dimethylamino)-benzophenone, or the like, 
phosphorus-containing compounds, such as tetrakis 
(2,4-di-t-butylphenyl)-4,4'biphenylene diphosphonate, tris 
(2,4-di-t-butylphenyl) phosphite, bis (2,4-di-t-butyl) pen- 
taerythritol diphosphite, distearyl pentaerythritol 
diphosphate, triphenyl phosphate, triphenyl phosphine oxide, 
or the like, carbonyl-containing compounds, such as magne- 
sium stearate, diphenyl acetaldehyde, ethyl dimalonate, or 
the like. 

The composition of this invention comprises about 1 to 
about 15% by weight, based on the weight of the fluoropo- 
lymer, of the organic compound. Preferably the composition 
comprises about 2 to about 10% of the organic compound and 
most preferably about 2 to about 7%, all percentages being 
by weight, based on the weight of the f luoropolymer . 

Various additives can be added to the polymeric com- 
position. Such additives include for example, antioxidants 
such as alkylated phenols r e.g. those commercially available 
as Goodrite 3125, Irganox 1010, Irganox 1035, Irganox 1076, 
Irganox 1093, Vulkanox BKF, organic phosphite or phosphates, 
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e.g. dilauryl phosphite, Mark 1178, alJcylidene polyphenols, 
e.g. Ethanox 330, thio-bis alkylated phenol, e.g. Santonox 
R, dilauryl thio-dipropionate , e.g. Carstab DLTDP , 
dimyristyl thiodipropionate, e.g. Carstab DMTDP, distearyl 
thiodipropionate, e.g. Cyanox STDP, amines, e.g. Wingstay 29 
etc.; UV stabilizers such as [2, 2' -thio-bis (4-t-octyl- 
phenolato)] n-butylamine nickel, Cyasorb UV 1084, 
3,5-ditertiarybutyl-phydroxybenzoic acid, UV Chek AM-240; 
flame retardants such as decabromodiphenyl ether, perch- 
loropentacyclodecane , 1 , 2-bis ( tetrabromophthalimido ) ethyle- 
ne; pigments such as titanium dioxide, antimony trioxide, 
zinc oxide, iron oxide, etc., and the like. Mixtures of 
such additives can be used. Certain of these additives can 
also function as the organic compound if present in the sti- 
pulated amounts. 

The composition of this invention can be prepared by 
mixing the f luoropolymer , energy absorbing compound and- 
organic compound in an internal mixer such as a Banbury or 
Brabender, a twin screw extruder such as a Brabender or ZSK, 
or the like, at a temperature above the melting temperature 
of the f luoropolymer (or above the processing temperature if 
the f luoropolymer is elastomeric) . 

The composition of this invention can be crosslinked, if 
desired. Crosslinking can be achieved for example by use of 
a suitable cross-linking agent, such as a peroxide or amine, 
or by irradiation. 

In a preferred embodiment, the composition is 
cross-linked by irradiation. The dosage employed in the 
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irradiation step is generally below about 50 Mrads to ensure 
that the polymer is not degraded by excessive irradiation. 
The dosage preferably employed depends upon the extent of 
cross-linking desired, balanced against the tendency of the 
polymer to be degraded by high doses of irradiation. 
Suitable dosages are generally in the range 2 to 40 Mrads , 
for example 2 to 30 Mrads, preferably 3 to 20 Mrads, espe- . 
cially 4 to 25 or 4 to 20 Mrads, particularly 4 to 15 Mrads. 
The ionizing radiation can for example be in the form of 
accelerated electrons or gamma rays. Irradiation is 
generally carried out at about room temperature, but higher 
temperatures can also be used. 

Prior to irradiation it is preferred to incorporate a 
cross-linking agent into the composition. Preferred 
radiation cross-linking agents contain carbon-carbon unsa- 
turated groups. In many cases the cross-linking agent con- 
tains at least two ethylenic double bonds, which may be 
present, for example, in allyl, methallyl, propargyl, or 
vinyl groups. Preferred cross-linking agent contain at 
least two allyl groups, especially three or four allyl 
groups. Particularly preferred cross-linking agents are 
triallyl cyanurate (TAC) and triallyl isocyanurate (TAIC); 
other specific cross-linking agents include triallyl tri- 
mellitate, triallyl trimesate, tetrallyl pyromellitate, the 
diallyl ester of l,l,3-trimethyl-5-carboxy-3-(j>-carboxy- 
phenyl) indan. Other cross-linking agents which are known 
for incorporation into fluorocarbon polymers prior to 
shaping, for example those disclosed in U.S. Patents Nos. 
3,763,222, 3,840,619, 3,894,118, 3,911,192, 3,970,770, 
3,985,716, 3,995,091, 4,031,167, 4,155,823 and 4,353,961. 
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Mixtures of cross-linking agents can be used. Certain of 
these cross-linking agents can be used as the organic com- 
pound if present in appropriate amounts . 

The compositions can be formed into shaped articles, 
coatings, or the like, by melt processing, lamination, 
extrusion or other suitable techniques. A preferred use of 
the composition of this invention is as an insulation for an 
elongate electrical conductor, such as a wire or cable. The 
composition is preferably coated onto the conductor by 
extrusion, but can be applied by any other method such as 
tape wrapping or the like. 

Another preferred use of the composition of this inven- 
tion is in the preparation of heat recoverable articles, 
particularly articles for use as marker sleeves for wire and 
cable. A heat recoverable article is one whose dimensional 
configuration may be made to change when subjected to an 
appropriate treatment. 

Usually these articles recover, on heating towards an 
original shape from which they have previously been deformed 
but the term "heat -recoverable, " as used herein, also inclu- 
des an article which, on heating, adopts a new con- 
figuration, even if it has not been previously deformed. 

In their most common form, heat -recoverable articles 
comprise a heat-shrinkable sleeve made from a polymeric 
material exhibiting the property of elastic or plastic 
memory as described, for example, in U.S. Patents Nos. 
2,027,962, 3,086,242 and 3,597,372. As is made clear in, 
for example, U.S. Patent No. 2,027,962, the original dimen- 
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sionally heat-stable form may be a transient form in a con- 
tinuous process in which, for example, an extruded tube is 
expanded, while hot, to a dimensionally heat-unstable form 
but, in other applications, a preformed dimensionally heat- 
stable article is deformed to a dimensionally heat-unstable 
form in a separate stage. 

In the production of heat -recoverable articles, the 
polymeric material may be cross-linked (as discussed above) 
at any stage in the production of the article that will 
enhance the desired dimensional recoverability . One manner 
of producing a heat-recoverable article comprises shaping 
the polymeric article into the desired heat-unstable form r 
subsequently cross-linking the polymeric material, heating 
the article to a temperature above the crystalline melting 
point of the polymer, deforming the article and cooling the 
article whilst in the deformed state so that the deformed 
state of the article is retained. In use, since the 
deformed state of the article is heat -unstable, application 
of heat will cause the article to assume its original heat- 
stable shape. 

The following examples illustrate the preparation of 
laser markable compositions in accordance with this inven- 
tion and marking the compositions with a laser. 

Example 1 

Sample Preparation 



Compositions were prepared by blending an ethylene- 
tetraf luoroethylene copolymer, ETFE, (Tefzel HT-2055 commer- 
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cially available from du Pont), titanium dioxide, and an 
organic compound in amounts specified in Table I in a 
Brabender twin screw mixer at 290°C (all zones of the mixer) 
and at 20 rpm. The organic compounds are designated as 
follows: 



Irg 1010 = 



DS-TDP 



Irgaf 168 = 



TAIC 
Evaluation 



Tetrakis (methylene-3- ( 3 , 5-di-t-butyl-4- 
hydroxyphenyl) propionate) methane 
(commercially available as Irganox 1010 
from Ciba-Geigy) 

Distearyl thiodipropionate (obtained from 
Evans Chemetics) 

Tris ( 2 , 4-di-t-butylphenyl ) -4 , 4 1 -phosphite 
(commercially available as Irgaf os 168 
from Ciba-Geigy) 



= triallylisocyanurate . 



Slabs 0.025 M x6 n x6 n were pressed of each test sample. 
Each slab was exposed to a Nd : Y AG laser (Blazer 2000 from 
Quantrad) set at 0,5-1.2 watts, 22.5-28.5 amps at 1 kHz. 
The laser was set in the dot matrix mode. The results are 
shown in Table I. 
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Table I 



Sample No. ETFE 


Ti02 


Irq 1010 


DSTDP 


Irgaf 168 


TAIC 


MARK' 


1 


100% 


0 






~~ 


— 


NM 


2 




0 


— 




2% 




NM 


3 


99% 


1% 


— 




*~ 




VL 


4 


97% 


1% 


2% 








L 


5 


97% 


1% 




2 






L 


6 


97% 


1% 






2 




Ir 


7 


97% 


1% 








2 


L 


8 


92% 


1% 








7 


VL 


9 


98% 


2% 










VL 


10 


96% 


2% 






2 




M 


11 


96% 


2% 








2 


G 


12 


97% 


3% 










L 


13 


95% 


3% 


2 








VG 


14 


95% 


3% 




2 






£ 


15 


95% 


3% 






2 




G 


16 


95% 


3% 








2 


* E 


17 


90% 


. 3% 








7 


VG 


18 


95% 


5% 










L 


19 


93% 


5% 








2 


G 


20 


88% 


5% 








7 


L 



(1) m = no nark 
L = light nark 
VL = very light nark 
G = good mark 
VG = very good mark 
E = excellent mark 



Example 2 

Sample Preparation 

Compositions were prepared by blending a fluorinated 
ethylene-propylene copolymer (FEP commercially available 
from du Pont), titanium dioxide, an organic compound and 



WO 90/08805 



PCT/US90/00485 



-13- 



various additives as set forth in Table II in a Brabender 
internal mixer having a 60 cc mixing bowl at a temperature 
of 335 °C and run at 50 rpm. 

Evaluation 

Slabs •025"x6 n x6 n of each sample were pressed at 
335°C. Each slab was exposed to a Nd:YAG laser (Blazer 
2000) set at 0.72 - 1.5 watts f 25-33 amps. 1 kHz in a dot 
matrix mode. The results are reported in Table II. 



Table II 



Sample No. 



PEP 



Ti02 



Irq 1010 



Mark 2 



1 



100% 



NM 



2 



97% 



3% 



NM 



95% 



L 



(2) NM = no mark 

L = light mark 
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What is claimed is: 

1. A laser markable composition comprising a f luoropolymer 
having a processing temperature above about 250 °C, about 2 
to about 7% by weight, based on the weight of the f luoropo- 
lymer, of a compound capable of absorbing energy from a 
laser and about 1 to about 15% by weight, based on the 
weight of the f luoropolymer , of a mark enhancing organic 
compound having a decomposition temperature above the pro- 
cessing temperature of the f luoropolymer , the composition 
being capable of undergoing a visible color change when 
exposed to a laser, 

2. A composition in accordance with claim 1, wherein the 
f luoropolymer is selected from the group consisting of 
tetraf luoroethylene homo- and copolymers, vinylidene 
fluoride homo- and copolymers, perf luoroalkoxy polymers and 
fluorinated ethylene-propylene copolymers. 

3. A composition in accordance with claim 2, wherein the 

f luoropolymer is an ethylene-tetraf luoroethylene copolymer. 

4. A composition in accordance with claim 1, wherein said 
energy absorbing compound is titanium dioxide. 

5. A composition in accordance with claim 1 or claim 4, 
wherein the organic compound is selected from the group con- 
sisting of sulfur-containing compounds, hydroxy-containing 
compounds, nitrogen-containing compounds, phosphorus con- 
taining compounds and carbonyl-containing compounds. 

6. A composition in accordance with claim 5, wherein the 
organic compound is selected from the group consisting of 
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tetrakis (methylene-3-(3,5-di-t-butyl-4-hydroxyphenyl) pro- 
pionate) methane, distearyl thiodipropionate, tris 
( 2, 4-di-t-butylphenyl) -4 ,4' -phosphite and triallyliso- 
cyanurate. 

7. An article coated on the surface thereof with a fluoropo- 
lymer composition comprising a f luoropolymer having a pro- 
cessing temperature above about 250 °C, about 2 to about 7% 
by weight, based on the weight of the f luoropolymer , of a 
compound capable of absorbing energy from a laser, and about 
1 to about 15% by weight, based on the weight of the f luoro- 
polymer, of a mark enhancing organic compound having a 
decomposition temperature above the processing temperature 
of the f luoropolymer , said composition being capable of 
undergoing a visible change when exposed to a laser. 

8. An article in accordance with claim 7 which is an 
electrical conductor. 

9. An article in accordance with claim 7 which is a wire or 
cable. 

10. An article in accordance with claim 7, wherein the 
f luoropolymer is selected from the group consisting of 
tetraf luoroeth'ylene homo- and copolymers, vinylidene 
fluoride homo- and copolymers, perf luoroalkoxy polymers and 
fluorinated ethylene-propylene copolymers. 

11. An article, in accordance with claim 10, wherein the 

f luoropolymer is an ethylene-tetraf luoroethylene copolymer. 

12. An article in accordance with claim 7, wherein said 
energy absorbing compound is titanium dioxide. 
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13. An article in accordance with claim 7 or claim 12, 
wherein the organic compound is selected from the group con- 
sisting of sulfur-containing compounds , hydroxy-containing 
compounds/ nitrogen-containing compounds, phosphorus con- 

aining compounds and carbonyl-containing compounds. 

14. An article in accordance with claim 13, wherein the 
organic compound is selected from the group consisting of 
tetrakis (methylene-3-(3 ,5-di-t~butyl-4-hydroxyphenyl) pro- 
pionate) methane, distearyl thiodipropionate, tris 
(2,4-di-t-butylphenyl)-4, 4' -phosphite and triallyliso- 
cyanurate. 

15. A heat recoverable article formed from a f luoropolymer 
composition comprising a f luoropolymer having a processing 
temperature above about 250 °C, about 2 to about 7% by 
weight, based on the weight of the f luoropolymer , of a com- 
pound capable of absorbing energy from a laser, and about 1 
to about 15% by weight , based on the weight of the f luoropo- 
lymer, of a mark enhancing organic compound having a decom- 
position temperature above the processing temperature of the 
f luoropolymer , said composition being capable of undergoing 
a visible change when exposed to a laser. 

16. A heat -recoverable article in accordance with claim 15 
which is a tubular article. 

17. A heat -recoverable article in accordance with claim 16 
which is a marker sleeve. 

18 . An article in accordance with claim 15 , wherein the 
f luoropolymer is selected from the group consisting of 
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tetraf luoroethylene homo- and copolymers, vinylidene 
fluoride homo- and copolymers, perf luoroalkoxy polymers and 
fluorinated ethylene-propylene copolymers. 

19. A composition in accordance with claim 18, wherein the 
f luoropolymer is an ethylene-tetraf luoroethylene copolymer. 

20. A composition in accordance with claim 15, wherein said 
energy absorbing compound is titanium dioxide. 

21. A composition in accordance with claim 15 or claim 20, 
wherein the organic compound is selected from the group con- 
sisting of sulfur-containing compounds, hydroxy-containing 
compounds, nitrogen-containing compounds, phosphorus con- 
taining compounds and carbonyl-containing compounds. 

22. A composition in accordance with claim 21, wherein the 
organic compound is selected from the group consisting of 
tetrakis (methylene-3-(3,5-di-t-butyl-4-hydroxyphenyl) pro- 
pionate) methane, distearyl thiodipropionate, tris 
(2,4-di-t-butylphenyl)-4,4'-phosphite and triallyliso- 
cyanurate. 

23. A method of rendering a f luoropolymer markable by a 
laser which comprises admixing with the f luoropolymer about 
2 to about 7 % by weight, based on the weight of the f luoro- 
polymer, of a compound capable of absorbing energy from the 
laser and about 1 to about 15% by weight, based on the 
weight of the f luoropolymer , of a mark enhancing organic 
compound having a decomposition. temperature above the pro- 
cessing temperature of the f luoropolymer . 
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24 . A method in accordance with claim 23, wherein the 
f luoropolymer is selected from the group consisting of 
tetraf luoroethylene homo- and copolymers r vinylidene 
fluoride homo- and copolymers, perf luoroalkoxy polymers and 
fluorinated ethylene-propylene copolymers. 

25. A method in accordance with claim 24 , wherein the 

f luoropolymer is an ethylene- tetraf luoroethylene copolymer. 

26. A method in accordance with claim 23, wherein said 
energy absorbing compound is titanium dioxide. 

27 . A method in accordance with claim 23 or claim 26 , 
wherein the organic compound is selected from the group con- 
sisting of sulfur-containing compounds, hydroxy-containing 
compounds, nitrogen-containing compounds, phosphorus con- 
taining compounds and carbonyl-containing compounds. 

28. A method in accordance with claim 27, wherein the 
organic compound is selected from the group consisting of 
tetrakis (methylene-3-( 3 ,5-di-t-butyl-4-hydroxyphenyl ) pro- 
pionate) methane, distearyl thiodipropionate, tris 
(2,4-di-t-butylphenyl) -4,4' -phosphite and triallyliso- 

cy anurate . 

29. A method of marking a surface comprising a f luoropolymer 
composition which comprises incorporating in the f luoropo- 
lymer composition, about 2 to about 7% by weight, based on 
the weight of the f luoropolymer , of a compound capable of 
absorbing energy from a laser, and about 1 to about 15% by 
weight, based on the weight of the f luoropolymer , of a mark 
enhancing organic compound having a decomposition tern- 
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perature above the processing temperature of the fluoropo- 
lymer and exposing the surface of the composition to a 
laser. 

30. A method in accordance with claim 29 wherein the surface 
is exposed to a Nd : YAG laser. 

31. A method in accordance with claim 29, wherein the 
f luoropolymer is selected from the group consisting of 
tetraf luoroethylene homo- and copolymers, vinylidene 
fluoride homo- and copolymers, perf luoroalkoxy polymers and 
fluorinated ethylene-propylene copolymers. 

32. A method in accordance with claim 31, wherein the 

f luoropolymer is an ethylene- tetraf luoroethylene copolymer* 

33 • A method in accordance with claim 29, wherein said 
energy absorbing compound is titanium dioxide. 

34. A method in accordance with claim 29 or claim 33, 
wherein the organic compound is selected from the group con- 
sisting of sulfur-containing compounds, hydroxy-containing 
compounds, nitrogen-containing compounds, phosphorus con- 
taining compounds and carbonyl-containing compounds. 

35 . A method in accordance with claim 34 , wherein the 
organic compound is selected from the group consisting of 
tetrakis (methylene-3- ( 3 , 5-di-t-butyl-4-hydroxyphenyl ) pro- 
pionate) methane, distearyl thiodipropionate, tris 

(2, 4-di-t-butylphenyl)-4 f 4" -phosphite and triallyliso- 
cyanurate. 
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